Human serum samples routinely submitted from suspected cases of toxoplasmosis were used for this study; they were selected to cover the full range of dye test titres. Samples with a minimum volume of 300 ,ul and a shorter storage time were used in preference. Samples were stored at -20°C until required. Thirty six samples from 15 patients from whom more than one specimen had been submitted were also investigated.
The micro dye test ' 2 is the definitive test in the serodiagnosis of infections due to Toxoplasma gondii. The need for live parasites maintained by animal passage and suitable human serum as a source of complement severely limits the availability of the dye test and has led to a continuing search for a practical alternative.
The indirect haemagglutination test, which uses a soluble antigen, is not a viable alternative, but it does provide further information on the probable stage of infection.3 Further and more useful information is provided by measuring concentrations of specific IgM using the indirect immunofluorescence test.4 Problems of false negative results due to competition by specific IgG and false positive results due to autoantibodies or rheumatoid factors necessitate separation of the IgG and IgM serum fractions before testing. This is a time consuming and labour intensive process, even though microprocedures have been developed.5
Many enzyme linked immunoabsorbent assays have been developed for the detection of specific antibodies to Tgondii.6 We have compared the IgG Accepted for publication 22 January 1985 and IgM enzyme immunoassay kit from a commercial supplier with our standard test system, the dye test, an indirect haemagglutination test, and an indirect immunofluorescence test for specific IgM.
Material and methods
Human serum samples routinely submitted from suspected cases of toxoplasmosis were used for this study; they were selected to cover the full range of dye test titres. Samples with a minimum volume of 300 ,ul and a shorter storage time were used in preference. Samples were stored at -20°C until required. Thirty six samples from 15 patients from whom more than one specimen had been submitted were also investigated.
DYE TEST
The dye test was performed in flat bottomed microtitre plates and read directly using an inverted microscope, as described previously. ' The test was standardised against the toxoplasma national control serum produced at the Public Health Laboratory, Tooting. The national control serum contains680 INDIRECT HAEMAGGLUTINATION TEST The indirect haemagglutination test was performed in microtitre plates with V-shaped wells using sensitised turkey cells.7
INDIRECT IMMUNOFLUORESCENCE TEST FOR IgM
The indirect immunofluorescence test was carried out as previously described4 using an antihumanIgM conjugate (Tago-TCS, Slough). Evans blue was incorporated as a counterstain at a final dilution of 1/10 000 (wt/vol). The slides were read using a dry ( x 40) objective and a ( x 10) binocular eyepiece on a Leitz Dialuz incident light microscope fitted with an HBO 50 mercury vapour lamp together with fluorescein isothiocyanate and rhodamine filter clusters. Using the rhodamine filter cluster parasites were readily detected by their brick-red appearance due to the Evans blue counterstain. Specific fluorescence was then readily monitored by switching to the fluorescein isothiocyanate cluster and looking for bright peripheral staining. (Pharmacia, Milton Keynes) (50 mg/ml) and 50 IAI applied to the disc on top of the gel bed. The void volume of buffer was Balfour, Harford then applied, run through, and discarded. A further 300 ,ul of buffer was applied and the corresponding eluate collected as the IgM fraction. Preliminary studies showed that this fraction, running just behind the blue dextran, contained 55-60% of the IgM in the original specimen and was essentially free of IgG and IgA. In subsequent assays this fraction was treated as a 1/10 dilution of the original serum.
A positive serum with a known specific IgM titre was fractionated with each batch of tests and both the whole serum and fraction titrated in the indirect immunofluorescence test for IgM. The run was discarded unless these two values were in close agreement. ENZYME IMMUNOASSAY TESTS Two T gondii enzyme immunoassay test kits are produced, one specific for human IgG and the other for IgM (Labsystems Oy, Pulttitie 9-11, Helsinki 81, Finland). Both use a nine channel cuvette block sensitised with a Tgondii antigen preparation. The kits contain 12 cuvette blocks (108 cuvettes) and all reagents for the assay except 0-9% saline needed for the washing steps and 1 M sodium hydroxide needed to stop the enzyme reaction. The cuvettes are compatible with the Labsystems discrete multichannel analysis system.8 Multichannel Finnpipettes (nine channel) (Labsystems Oy) were used to transfer serum and reagents, standardising across the cuvette block. The cuvettes were incubated using the FP-400 incubator (Labsystem Oy) and the final absorbance values read using the FP-901 analyser, a semiautomatic nine channel photometer (Labsystems Oy).
IgG ENZYME IMMUNOASSAY TEST Initial serum dilutions at 1/200 were set up in unsensitised cuvettes, using a Hamilton Microlab-M autodilutor (VA Howe and Co Ltd, London SW18) to pick up 2 5,u1 of serum and dispense this in a volume of 500 ,ul with diluent buffer (phosphate buffered saline, pH 7 4, with 0-02% sodium azide).
Aliquots of 200 gl of serum were then transferred to the sensitised cuvettes held at 37°C on the incubator block, in duplicate, using the nine channel Finnpipette. The cuvettes were sealed and incubated for 90 min. After emptying, the cuvettes were washed three times in 0.9% saline containing Tween 20 at 1/500, using the nine channel pipette to transfer 400 p1 volumes to each well. Alkaline phosphatase conjugated antihuman IgG, diluted 1/10 with diluent buffer and equilibrated to 37°C, was then rapidly added, 200,l per well. The sealed cuvettes were incubated at 37°C for 60 min and then washed as previously. The substrate solution contained one 5 mg tablet of p-nitrophenyl phosphate in 2'5 (2) Measured against the WHO standard the lowest detectable dye test titre would be 16 IU/ml (64), equivalent to 13 EIU. Against the national control serum the value would be 31 IU/ml (124), equivalent to 16 EIU. The IgG enzyme immunoassay is therefore somewhat less sensitive than the dye test in detecting low but significant concentrations of specific antibody.
COMPARISON OF THE DYE TEST AND IgG ENZYME IMMUNOASSAY
A total of 138 samples were tested in both the dye test and IgG enzyme immunoassay ( (Fig. 4) . Eighty eight percent (121/ 138) were positive in the indirect haemagglutination 
